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SUMMARY. 


HI ' 


The 1967 sample of Rcrliii. \ew Hampshire was resurveyed in 1973 by means of a standard ques¬ 
tionnaire on respiratory symptoms and by simple tests of pulmonary function. Measurements of 
the levels of air polhiiiun showed a decrease in tlie number of suspended particulates and an in¬ 
crease in the coticentration of sulfation. These values were close to the Federal Primary Standard. 
No dilferences in n-s{)iiatoiy symptoms, prevalences of chronic, nonspecific respiratory disease, or 
pulmonary function were detected. Within the limitations of this studv, we concluded that the 
Federal Pviimuy Standards for sulfur dioxide and total suspended particulates are probably ade¬ 
quate to protect the public. 


Introduction 

National ambient air ([uality standards for sul¬ 
fur dioxide (SO^) and particulates have been 
ill effeci for a number of years. Tiiey were de¬ 
veloped on the evidence available at tiiat time 
(I, 2). It was recognized that over the years, 
these levels should be verified to determine 
whether or not they were adequate. Our Igng- 
terin studies in Berlin, N. H. have provided a 
means of verifying the original standards and 
trying to determine the relative importance of 
SOj versus the particulates. At present, no stan¬ 
dard exists for ^ulfates. ft i-s possible to analyze 
for sulfates, but it is much more dilficult to iden¬ 
tify the type of sulfate, which may be most im¬ 
portant in assessing health elfects. 

r-x..,- It-, n,..-!:., x' rr a,, 

signed as longitudinal or pro.spective studies. 
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Such studies are probably better than repeated 
cross-sectional studies, because dte surviving 
population can ser\e as its own control group. 
Such studies suffer from attrition of the popula¬ 
tion (emigration and death) and require con¬ 
tinuity of personnel and comparability of meth¬ 
ods in their execution. These studies follow the 
survivors, who may comprise the healthier seg¬ 
ment of the original population. Comparisons 
of cross-sectional studies in different localities 
always raise the question of whether cultural, 
racial, or social differences could have influenced 
the results. For these reasons, w-e have done a 
second follow-up study on our Berlin population. 
This report is concerned witli the 6-year follow¬ 
up of the 1967 sample. That sample consisted of 

n rrrf\Ti-n n ^ p ^ ^ 

group selected in 1967 (4). Our purpose was to 
see whether tiie changes in the levels of air pol¬ 
lution were affecting health and to compare the 
re-iiilts witli the nrevious 6-vear foilovv-uo 
study (5). 

Materials and Methods 

The levels of air pollution were monitored in 1966 
to 1967 and have been reported previously (6), Lev¬ 
els of exposure in 1961 were obtained from a U. S. 
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Public HcaUh Service survey made at that time (7). 
Since 1967, the city and the state have continued 
measurements of the sulfation rate on a monthly 
basis and high-volume sampling on a random basis 
during each month. These resuits have been made 
available to us. Since 1973, vre have been taking air 
samples for measurement of other pollutants for 
varying periods during a week, 2 to 4 times per year 
by means of a portable sampling device (8). Other 
pollutants measured were SO„, nitrogen dioxide 
(NO.,), CO, tnass respirable particulates, lead, and 
high-volumc samples to determine whether these 
pollutants were present at concentrations at which 
they could be suspected to be factors in tiic proituc- 
tion of respiratory disease. Sampling sites were sim¬ 
ilar at the different sampling periods. 

The population surveyed in the cross-septional 
study of 1967 (4) was rc-examined using the same 
Standardized questionnaire that had been used to 
record respiratory symptoms, chest illnesses, occupa¬ 
tional histories, and smoking habits. 

Five observers administered the questionnaire and 
the tests of pulmonary function; two were physicians, 
and the others were trained interviewers. Vlrtiiallv 
all of the homo visits were done by one interviewer 
(BF), Home interviews represented 30.3 per cent; 
BF interviewed a total of 45.7 per cent; SP, 
24,0; HC, 25,1 per a'nt; RLHM, 1.2 per cent, and 
1)H, 3.8 per cent. Subjects seen at home had more 
symptoms and slightly lower pulmonary function 
than those seen in tite central interviewing facilitv. 
I’his compai isoit was made for subjects seen by the 
same observer (BF), and the dilference persisted 
CVCZ 2 wlien results from all interviewers were inclnd- 
etl. Thus, a group of persons who were sicker chan 
average wa.s detected by home visits in this survey, 

Pulnionarv function was measured by tncans of 
bccad-Wclls spirometers. Survey Stead-Wells spirom¬ 
eters were used for home visits in 1973. The table-top 
model liad been used for home visits in 1967. Both 
types were used at tlie central interviewing station 
in 1973. 1 be various Spirometers used were calibrated 
against each other and under conditiofis of use. Their 


agreement and accuracy were within 1 per cent. As 
in previous studies, 5 trials were made, and The aver¬ 
age of the last 3 acceptable efforts was used. Expira¬ 
tion was continued for G or more see. The forced vi¬ 
tal capacity (F\'C) and 1-sec forced expiratory vol¬ 
ume (FEV^) were obtained from the tracings. Paper 
speed ivus 3.2 cm per sec. The values were corrected 
to body temperature and pressure, saturated with 
water vapor. Peak expiratory flows were measured 
by means of Wright peak flow meters that had been 
calibrated with a standard orifice meter under con¬ 
ditions of use. The values obtained were corrected 
according to the appropriate calibration curve, and 
results were obtained at ambient temperature and 
pressure. Five trials were performed, and the average 
of the last 3 acceptable trials was used. 

All measurements were done with the subject 
seaterl and without a iio.se clip. 

Chronic, nonspecific respiratory disease was diag¬ 
nosed as follows, with the categories not considered 
iiuitiially exclusive: (/) chronic bronchitis, if pro¬ 
duction of phlegm had occurred for 5 consecutive 
months or more each year for the past 3 years; (2) 
asthma, if a doctor had diagnosed asthma and it was 
still present; (4) chronic obstructive pulmonary dis¬ 
ease, if any one or a combination of the following 
was present—wiieeztng or whistling in the chest most 
dais or nights, the subject had to stop for breath 
when walking at his own pace on the level, FEV^ 
was less than 60 per cent of F\'C. 

Results and Discussion 

Air pollulion levels. I’lie levels of air pollution, 
as mea.sured by sulfation rate and high-volume 
sampling, are presented in cable I for the period 
1961 to 1973. 4'he concentration of su.spended 
particulates has progressively decreased as a re¬ 
sult of the conversion from coal to oil in the 
power plants of die mill, the replacement of the 
sulfite process of raatuifacturing pulp by the 
K.raft process, and the institution of some con- 
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TABLE 1 


LEVELS OF Am POLLUTION, BERLIN, 

NEW HAMPSHIRE, 

1961 TO 1973 


■ 

Agi^ 

in 

Orig 





Primary 


1967 

San 


1961 

1966-67 

1973 

Standard 


(years) 

(nc 

Sulfation*, /ig of SOj/100 cm^/dav 

731 ±241 

469 ±111 

901 ± 287 


■ ro 

0 

< 2S 


SOj aquivalantsf, ppb 

21+7 

14 + 3 

25 ±8 


: 

25-34 


Measured SO^, ppb 

- 

2” ± 1 

lOf t ±6.5 

30 

w 

35-44 

1 

Total suspended particulates, " 

180+71 

131 +82 

80 ±62 

75 

On 

Co 

45-54 

2< 

Mass respirable particles, ;zg/m^t 1 1 


- 

34 ±22 


0 ' 

55-64 

1 






Q ' 

65-74 

1 

‘Monthly data from load peroxide candles or plates. 




0 , 

75+ 


TAssumes constant conditions and 

that conversion can 

be calculated by; Sulfation, in jug par 

100 cm^ per 

CO 

Total 

8 


d/35.5 = 2^02 in ppb. 


* * Bv hydrogen peroxide method; 24-hour values were compiled monthly. * A vail a bl- 

ttBy West-Gaeka method; 8-hour values were compiled for selected weeks. ’ tNumber 

* * * High-volume samplers; 24-hour values were complied monthly. I 

tttCyclone used CO remove particles > 3.5 Mml 8-hour values ware compiled for selected weeks. ) 


Source: https://www.industrydocuments.ucsf.edu/docs/pmmxOOOO 
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TABLE 2 

STATUS !N 1973 OF MEN STUDIED IN 1967, BERLIN, NEW HAMPSHIRE 


Age 

in 

1967 

fysars) 

Original 

Sample 

fno.) 

Dead 

fnoj 

Moved 

(no.) 

Work Out 
of Town 
(no.) 

Too ill 
(no.) 

Missed 

(no.) 

Refused 

(no.) 

Interviewed/ 
Inter- Available’ 
viewed X 1 00 

(no.) _ (%) 

< 25 

10 

— 

2 (20.0}1- 


— 

\ (10.0) 


7 (70.0) 

37.5 

25-34 

61 

- 

71 (18.0J 

_ 

- 

- 

— 

50 {82.0) 

100.0 

35-44 

165 

3 (1.8) 

13 (7.9) 

- 

- 

- 

B (3.6) 

143 (86.7) 

96.0 

45-54 

146 

13 (8.9) 

5 (3.4) 

1 (0.7) 

2 (1.4) 

1 (0.7) 

? (4.8) 

117 (80.1) 

93.6 

55-64 

150 

32 (21,3) 

10 (6.7) 

- 

1 (0.7) 

2 (1.3) 

6 (4.0) 

99 (66.0) 

92.5 

65-74 

163 

56 (34.4) 

6 (3.7) 

- 

1 (0.6) 

_ 

5 (3.1) 

95 (58.3) 

95.0 

75t 

26 

13 (50.0) 

- 

- 

1 (3.3) 

- 

2 (7.7) 

10 (38.5) 

83.3 

Total 

721 

117 (16.2) 

47 (6.5) 

1 (0.1) 

5 (0.7) 

4 (0.6) 

26 (3.6) 

521 (72.3) 

94.6 


'Available = subjects interviewed plus those who refused or were missed. 
TNumbers lis parentheses are percentages of original sample from 1967. 


trol processes. 'The HucUKitiotis in tlic sulfiitioii 
rate reflect the abandonment of tlie sulfite pro¬ 
cess ill followed b)' a iloubllnir to tripling 

of the Kraft production. Thus, from 1067 to 
l!i7a. there was an increase in the stilfation rate 
ijut a continued tietaease in tfie concentration 
of particid:ne.s. Because the iiigh-volume sampl¬ 
er can coUect iionrespirabie panicles (greater 
tfian Id ;iin), tliis reduction iti mass could rc- 
IlcXL the elimination of liiesc larger pitrticles: 
hou'ewer. we do not have tlata on tlie panicle 
si/e tlistribution In Berlin In tlie past. .\s of 
197.1 to 1971, tlie mass respirable fraction made 
up -13 per cent, by weight, of die total amount of 
sus[)eniletl particulates. 

Of further interc.st are the concentrations of 
sulfur compounds. If all of the Mdfatlon mea¬ 
surement were due to SOo this would luive re- 
([uired concetitnnions in the range given under 
.SOo equivalents (table I); these were calcu¬ 
lated as indicated in tiie footnote to that table. 
\\'hen we compared these values witfi those ac¬ 


tually measured, there was a wide discrepan- 
cy. because the measured concentrations of SO, 
were much lower chan die SO., equivalents. 
Some of this discrepancy might be due to differ¬ 
ences in methodology. On tlie other hand, a 
variety of other sulfur compounds is present in 
the air, including sodium sulfate, possibly oth- 
er~kilfates, hydrogen sulfide, and mcrcaptans or 
other organic sulfides. .A.gain, we do not have a 
complete breakdown of these constituents. It is 
relevant that SO, values are low, and even if 
all of the sulfation were due to SOg, the con- 
ceturacion wouUl be les.s than the primary stan¬ 
dard promulgated in the Federal register (80 
Mg per m^; l).U3 ppiii). 

Spot mcasuremerits of other pollutants showed 
I to 5 ppm of CO (1.15 to 5.75 Mg per m^) for 
hourly values, < 0.01 ppm of NOg (18.8 Mg 
per m-') from 1- to 8-hour samples, 0.6 to 0 Mg 
of lead per m-h and a mean of 3‘1 Mg of mass 
respirable particles (range; 80 to 20 Mg P^'" 
m'>). 'I'iiesc are the average values for -1- to 8- 


TABLE 3 

STATUS IN 1973 OF THE WOMEN STUDIED IN 1967, BERLIN. NEW HAMPSHIRE 


Ag& 

in 

1 op;-? 

(years) 

Original 

(no.) 

Oe.nrl 

(no.) 

Mov<^d 

(no.) 

Work Out 

of Town 

(no.) 

Too III 

(no.) 

Vlisserl 

(no.) 

Refused 

(no.) 

1 

Inter- 

viswfid 

(no.) 

Interviewed/ 

AvaTfable' 

X 100 

\%) 

< 25 

13 

_ 

2 (15.4)1 


- . —...... 

— 

1 (7.7) 

10 (76.9) 

90.9 

25-34 

92 

- 

11 (12,0) 

- 

_ .. 

- 

4 (4.3) 

77 (83.7) 

95.1 

35-44 

1 79 

4 (2.2) 

13 (7.3) 

_ 


1 (0.6) 

5 (2.8) 

156 (87.2) 

96.3 

45-54 

202 

7 (3.S) 

14 (6.9) 

1 (0.5) 

1 (0.5) 

1 (0.5) 

11 (5.4) 

167 (82.7) 

93.3 

55-64 

175 

10 (5.7) 

10 (5.7) 

3 (1.7) 

- 

1 (0.6) 

1 6 (9.1) 

135 (7 7.1) 

8S.8 

65-74 

184 

31 (16.8) 

15 (3.2) 

1 (0.5) 

3 (1.6) 

- 

9 (4.9) 

125 (67.9) 

93.3 

75r 

22 

7 (31.8) 

2 (9.1) 

- 

- 

1 (4.5) 

2 (9.1) 

10 (45.5) 

76,9 

Total 

867 

59 (6.3) 

67 (7.7) 

5 (0,6) 

4 (0.5) 

4 (0.5) 

43 (5.5) 

680 (78,4) 

92.9 


* Available = subjects interviewed plus those who refused or were missed. 
tNumbers in parentheses are percentages of original sample from 1967. 


Source: https://www.industrydocuments.ucsf.edu/docs/pmmx0000 
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TABLE 4 

AGE-STArj.OARDl.iED RATIOS {RATES) OF SELECTED RESPIRATORY SYMPTOMS IN MEN IN 1967 AND 1973, 

BY 1973 CIGARETTE SMOKING CATEGORY 


1973 
Cigarette 
Smok ing 
Category 
(cigare ties/ 
day) 

Cough 

Phlegnn 

Cough 
and Phlagrn 

Wheezing 

Sho rtness of 

Breath 2+' 

Sliortness of 
Breath 3+1 


1967 

197; 

1967 

1973 

1967 

1973 

1967 

1973 

1967 

1973 

1 967 

1973 

Total 

Never smoked 

0.29 

0.4 

0.40 

0.34 

0,35 

0.25 

0.24 

0.12 

0.64 

1.01 

0.33 

0.49 

1 04 


<6.0)• • 

(8.5 

(8.9) 

(7,6) 

(5.1) 

(3.7) 

(2.0) 

(1.0) 

(5.2) 

(3.2) 

(1.0) 

(1.6) 

Ex-smoker 

0.99 

0,4 ' 

1.04 

0.7) 

0.96 

0,42 

0.80 

0.58 

0.49 

0.96 

0,65 

0.93 

21 1 

<20.5> 

(9,7 

.23.3) 

(15,9) 

(14.1) 

(6,2) 

(6.5) 

(4.7) 

(4.0) 

(7.8) 

(2.1) 

(2.9) 

1~14 

1.07 

1.'’ ( 

G.SO 

1,23 

1.11 

1.33 

6.26 

1,04 

0,73 

1,52 

1,23 

1.77 

49 

<22.21 

(25,1. 

0 7.9) 

(27.8) 

ne.3) 

(19.5) 

(2.1) 

(8,5) 

(6.0) 

(12.4) 

(3.9) 

(5,6) 

15-24 

1,71 

1 .; 1 

1.42 

1.34 

1.94 

1.24 

2.27 

2.26 

1.38 

1.03 

o.so 

2.G7 

59 

(35.4) 

(26,> > 

31.8} 

(39.0} 

(28.5) 

(18.2) 

(18.5) 

(18.4) 

(11.3) 

18.4) 

(2.5) 

(8.5) 

25-34 

1.26 

1 .: 1 

1.51 

1.45 

1.46 

1.24 

0.84 

1.65 

3,13 

1.33 

1.43 

0.94 

43 

(26.1) 

(25.11 

33,8) 

(32.4) 

(21.4) 

(18.2) 

(6,9) 

(13,5) 

(25.5) 

(10,8) 

(4.5) 

(3.0) 

35+ 

2,44 

2 T- 2 

1.66 

2.32 

2.36 

2.90 

3.14 

1.7 5 

0.68 

2,05 

2.15 

1.39 

55 

(S0.6> 

(56.r ) 

37.1) 

(51.9) 

(34.7) 

(42.6) 

(25,6) 

(14.3) 

(6.5) 

(16.7) 

(6.8) 

(4.4) 














Total No. 

521 


•Shortness o1 breath causing the aerson t j walk slower on the level than parsons of sarne age. 
tShortness of breath when walk! tg at on j's Ovvn pace on the level. 

• * Values in parentheses are the aj, J-standa dized rates. 
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TABLE 5 

A □E STANDARDlzeo RATIOS (RATES) OF SELECTED RESPIRATORY SYMPTOMS IN WOMEN IN 1967 
AND 1973, BY 1973 CIGARETTE SMOKING CATEGORY_ _ 


1 973 
Cigarette 


Smok ing 






Cough 



Shortn 

ess of 

Shortness of 


Category 

(cigarettes/ 

day} 

Cou 

igt 

Phlegm 

and Phlegm 

Whaezing 

Qraath 2+ * 

Breath 

3+t 


1967 

1973 

1967 

1973 

1967 

1973 

1 967 

1973 

1967 

1973 

1967 

1 973 

Total 

Never smoked 

0,48 

0.67 

0.72 

0.66 

0.61 

0.38 

0.62 

0.55 

0.92 

0.94 

0.87 

0.93 

364 

(4.4) 

(6.2) 

(8.1) 

(7.4) 

(3.6) 

(2.2) 

(2.5) 

12.2) 

(14.1) 

(14.4) 

(4,5) 

(4.9) 

Ex-smo ker 

0.35 

0.56 

0,65 

Q.9Q 

0.36 

0.34 

2,02 

0.78 

0.77 

0.98 

1.27 

0.84 

94 

(3,2) 

(6.2) 

(7.3) 

(10.1) 

(2,1) 

(2.0) 

(B.Ol 

(3,1 > 

(11.8) 

(15,0) 

(6.6) 

(4.4) 

I'-IA 

1.1 5 

1,08 

1,03 

0,8 7 

1.35 

1.05 

0.31 

0.29 

0.66 

0.67 

0.30 

0.73 

80 

(1 0.7) 

(10.0) 

(11,6) 

(9.8) 

(7.9) 

(6,2) 

(1.2) 

(1.2) 

(10.1) 

(10.2) 

(1.6) 

(3.8) 

15-24 

2.10 

1.76 

1,94 

0.8 7 

2,44 

0.92 

2.61 

0.53 ’ 

1.23 

1.03 

1 .as 

0,76 

37 

(19.5) 

(16,3) 

(21.8) 

(9-8) 

(14.4) 

(5.4) 

(10.4) 

(2,3) 

(18,8) 

(1.58) 

(9.7) 

(4.0) 

2S-34 

2.94 

1.74 

2,00 

1,94 

3.38 

2.12 

0.82 

3.14 

1,74 

2.26 

2.42 

2.06 

30 

(27,2) 

(16.1) 

(22.6) 

(21.3) 

(19.9) 

(12.5) 

(3,3) 

(1 2.5) 

(26.6) 

(34,4) 

(12.6) 

(10,8) 

35+ 

4.83 

3,35 

3,33 

3.66 

6,86 

4.50 

9.08 

1 .93 

1 .51 

2.59 

2.11 

1.85 

25 

(44,7) 

(31.0) 

(43.1) 

(41.2) 

(40.4) 

(26.5) 

(36.1) 

(7.7) 

(23.1 ) 

(39.6) 

(11.0) 

(9.7) 













Total No, 

600 


'Shortness of breatti causii .} a person to walk slower than persons of same age on the level, 
f Shortness of breath when valking at one's own pace on the level. 

* * ValtifiS in parentheses arc he aa^’^tsfid^rdizec) rates. 
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hour periods of sampling. All of the values are 
low, so chat these substances are probably not 
having any significant effect on the health of 
the population. 

Health e(Jt;cts. The po-ssible effects on health 
of changes in the levels of pollution were as’ 
sessed using the data in tables 2 and 3. which 
show what happened to the 1967 sample by 
1973. The mortality was 2.5 times greater for 
men than women, but the other reasons for loss 
to follow-up were similar for men and women. 
These changes were also similar to those seen in 
the 1967 foliow-up of the 1961 sample (5), ex¬ 
cept tliat the percentage of the population chat 
moved was one-half as great in 1973. Age-stan- 
tlardizcd mortality rate.s were the same for 1961 
to 1967 and 1967 to 1973 for both men and 
women. Response rates were slightly lower in 
1973 tluin 1967, primarily as a result of the 
missed persons, but tite response rates were still 
adequate. 

It is incvital)!^ that we are following a sur- 
si\or jsopidaiion. In an earlier report (9), wc 
noted that the persons who nio\c‘d away had 
hati ^ynipiojn j>i'evaientcs and pulmonary fiiuc- 
lion values similar to those of jiersous whom 
we later intel'viewctl. 1 hose who tUed, however, 
iiatl liad more symptoms and [)Oorer pulmonary 
intution in the earlier stiitly, Tims, in 1973, wc 
studied a survivor population iliat jjrobably was 
not'biascd by those wlio hail moved away, but 
did represent tiie healthier portion of the popu¬ 
lation. 

Crude prevalences of selected symptoms 
sliDwetl patterns similar io tiiose seen previous¬ 
ly. Only periinns interviewed at both times were 


AGE 

SID 

RATE 

% 




Fig, 1. Relationship of age-standardized {ACE STD) 
prcvalencx's of chronic, nonspecific respiratory dis¬ 
ease in men, by cigarette smoking category, from two 
studies, 1967 and 1973, in Berlin, Sew Hampshire. 



Fig. 2. Relationship of age-standardized (AGE STD) 
pic'vaJencos of chronic, nonspecific respiratory dis¬ 
ease in women, by cigarette smoking category, from 
two studies. 1967 and 1073, in Berliit, New Hamp¬ 
shire. 


iiitlLick'tl in these and other tables. For exam¬ 
ple, men continued to give up cigarette smok- 
ji3g; women were still taking it up, but not as 
much as in 1967. I'hese crude prevalences have 
limited useful tiers because of the effects of aging 
and changes in smoking habits. I'he crude prev¬ 
alences, therefore, were age-standardized to the 
combined population of 1967 and 1973 and 
presenied tis ratios :uit! rates by ciirretn (1973) 
cigarette smoking category for men (table 4) 
anil women (table 5). .Vs noted in the earlier 
follow-up study j5), no cousisceui crentls were 
apfxircni. The number of cells that showed a 
decrease in disease rates was approximately the 
same as the nimilier that showctl iiii increase. 
When we look for an effect of air pollution, we 
must compare tlic resulis within a given cell, 
because in that ceil corrections have been made 
for cigarette smoking anti age. For viniially all 
of tile symptoms, for men anti women, there 
was an increase in prevalence with increased 
cigarette smoking. There were occasional dts- 
crepiuities that probably rellectetl the small 
mrrtrular cell. 

This inability to show much tlillereiice m tiie 
prevalence of symptoms at these relatively low 
levels of air pollution may reflect the insensi¬ 
tivity of the individual symptoms at measuring 
an effect.Therefore, we used clusters of symptoms 
to make diagnoses of chronic, nonspecific respi¬ 
ratory disease, as defined in Materials and Meth¬ 
ods, Tlie prevalences of the diagnoses were then 
examined for persons seen by the same observer 
(BF) during the two surveys. In contrast to the 
1961 to 1967 comparison (5). the difference be- 
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Source: https://www.industrydocuments.ucsf.edu/docs/pmmxOOOO 


RESPIRATORV DISEASE IN BERLIN. NEW HAMPSHIRE. 1967-1973 


481 


f 


TABLE 6 

AGE-STANDARDiZED RATES FOR ALL CHRONIC NONSPECIFIC RESPIRATORY DISEASE 

IN MEN, BY CIGARETTE SMOKING CATEGORY IN 1967 AND 1973, BERLIN, NEW HAMPSHIRE 
- -:—-:-- ------ 

Cigarette j 1973 

Srnoktng 

_ \ Neuer Smoked Ex-Smoker 1-24 25t 

c,ategorv 1 \ 

(cigarettes/day) 1967 1967 1973 1967 1973 1967 1373 1957 19 

_:_!_____^___j_ 

t 13.1 0 0 T 

Never smoked _ 



Ex-Smoker 

1967 1973 

1 

1967 

-24 

1373 

25+ 

1957 1972 

0 


0 

1 


(10) 

0 

(1) 

80.0 


23.S 


14.3 


30.0 

(123) 

23.5 

(7) 

14.0 

(4) 26.2 

31.2 


33.0 


47.6 

(60) 

19.3 

(77) 

33.6 

(21) 60.7 

70.5 


53.3 


51.S 

(18) 

33,9 

(23) 

64.0 

(73) 52.7 


•Number in perentrteses indicates number in that ceil. 


tween 1967 and 1973 was in the opposite direc¬ 
tion. namely, more positive diagnoses were 
made in 1973. This probably reflects the large 
numfier of persons seen at home by this ob¬ 
server. W'iiCii data from ;dl observers were 
[jooled. as in figures I anti 2 for men and wom¬ 
en. no difftTcnccs were noted. Age standiirdiza- 
liiH! wa.s done by the itulireLC meihotl. after com¬ 
bining tile two popuhiiions as de.scribed. 

These ratios and rates were obtained by in- 
diiect -stiindardi/ation, fjv using tiie age-specific 
rales from the combined interviewetl populations 
(!9f)7 and 1973), all smoking categories togeth¬ 
er. as the standard ratio. Each age-specific rate 
w;i> appHeil to the miniber of persons of the 
lorrevpniiding age grvHi[) within each .smoking 
category to provide an expected mimber of 
thNeasetl persons. Within each .smoking cate- 
gorv. the luimbers for all ages were added for 
each of the two years to obtain the total expect¬ 


ed number for that category for that year. The 
ratio, then, is the ratio of the observed number 
to the expected number. The indirect age-stan¬ 
dardized rate was then obtained from the fol¬ 
lowing relationship. 

.\}:t vi.'uul:inlirecl niit; Crudernrcfortlie 

foi ‘.itioCiiii; {MifS-orv for ■=-X poijulstioii loeethcr 

Ih;iiy<;;ir ■ {(no Vvai'S Combined) 

To control for the po.ssible effects of changing 
cigarette .smoking halrits, the age-standardized 
ratios for all chronlt'. nonspecific respiratory 
disease were compared for the two surveys for 
men (table 6) and for womcti (table 7). The 
heavily outlined values represent data for groups 
of subjects who were in the same cigarette smok- 
itig citcgory at both surveys; any effect of air 
pollution siioiikl be .soiighi witlhn liiese cate¬ 
gories. because there was no change in cigarette 
smoking liabits, and age was taken into account,. 


TABLE 7 

AGE-STANDAROIZED RATES FOR ALL CHRONIC NONSPECIFIC RESPIRATORY DISEASE 
IN WOMEN, 8Y CIGARETTE SMOKING CATEGORY IN 1967 AND 1973, BERLIN, NEW HAMPSHIRE 

Cigaretta 1973 j 

Smoking ' 

_ .. I Never Smoked Ex-Smoker T-24 25 + 

Category , I 

{cigarertes/day) j 1967 1967 1973 1967 1973 j 1967 1973 1967 1971 

12.6 21.5 ^ ~ 1 iTis 

Never smoked ' , . , . I , . 


Never Smoked 

1967 1973 

■ 

Ex-Smoker 

1967 1973 

T~24 

1967 1973 

12.6 

(364)* 13.7 

21.5 

(5) 20.1 

1.26 

(6) 0 


10,4 

(51) 27.2 

13.6 

(12) 17.1 


18-8 

(34) 8.9 

24.1 

(131) 17.7 


81.1 

(4) 25.3 

__ 

42.1 

(ia) 22.4 


'NumBer in parentheses indicates number in that cell. 



Source: https://www.industrydocuments.ucsf.edU/docs/p 
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EFFECT OF USE OF FILTER-TIPPED OGARETTES ON 
DISEASE PREVALENCE CAGE STD. RATIO) 
BERLIN. N.H.-1973 



C] filIK 
^ no filtw 


Fig. 3. Relationship of chronic, nonspecific respira¬ 
tory disease prevalence to use of filter-tipped ciga¬ 
rettes in men and women; AGE STD = age-stan¬ 
dardized.. 

Again, there was no consistent difference be¬ 
tween the 19t37 and 1973 surveys. Those who re¬ 
duced their smoking, liowever, tended to have a 
reduction in disease, and those who increased 
their smoking tended to have more disease. 

\n examination of tlie effects of the use of fil¬ 
ter-tipped cigarettes aiul iniialing on respiratory 
symptoms showed results similar to those report¬ 
ed previously (-1) (figures 3 and 4), namely. 


EFFECT OF INHALING ON DISEASE PREVALENCE UGE STD.RATIOI 



Kig. 4. Relationship of chronic, nonspecific respira¬ 
tory disease prevalence to inhaling habits in men 
and women; AGE STD = age-standardized, 

that the use of filter-tipped cigarettes did not 
seem to be a factor in reducing chronic, non¬ 
specific respiratory disease, whereas inhalation 
of the smoke was a factor in producing more 
disease. There was some degree of consistency 
in the effects of inhaling, because the light in¬ 
halers had disease prevalences similar to those 
of the iicavy inhalers in a lower smoking cate¬ 
gory. 

.Attack and remission rates for a selected clus¬ 
ter of respiratory symptoms are shown in table 


TABLE S 

ATTACK AND REMISSION RATES FOR SELECTED RESPIRATORY SYMPTOMS (RS)» 
BY CIGARETTE SMOKING, 1973 


1 973 Cigarette 
Smoking 
{cigare ties/day} 

Without RS 

in 19S7 
(no.) 

Developed 

R£ in 1973 
(no.) 

Attack 

Rate 

(%) 

With RS 

in 1967 
(no.) 

Relieved of 

RS in 1973 
(no.) 

Rernission 

Rata 

1%) 

Tl/len 

Never smoked 

94 

7 

7,4 

10 

8 

80.0 

Ex-smoker 

1 56 

18 

11.5 

55 

30 

54.5 

1-14 

39 

8 

20.5 

10 

1 

100 

15-24 

38 

6 

15.8 

21 

6 

28.6 

25-34 

28 

9 

32.1 

15 

8 

53.3 

Total 

384 

60 

15.6 

137 

57 

41.6 

Women 

Never smoked 

320 

28 

a.s 

44 

23 

52.3 

Ex-smoker 

SO 

11 

13.8 

14 

10 

71.4 

1-14 

69 

7 

10.1 

1 1 

8 

72.7 

1 5-24 

62 

4 

6.5 

25 

17 

63.0 

25-34 

22 

7 

31.3 

8 

5 

62.5 

35+ 

12 

4 

33.3 

13 

4 

30.8 

Total 

565 

61 

10.3 

115 

67 

58.3 


*RS " chronic phlagm production, vvhagzing in chest most days or nights, and shortness of breath grade S-plus, 
i, 9 ., having to stop for breath when walking at one’s own pace on the level. 
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Source: https://www.industrydocuments.ucsf.edu/docs/pmmxOOOO 























RESPIRATORY DISEASE IN BERLIN, NEW HAMPSHIRE, 1967-1973 

TABLE 9 

FORCED VITAL CAPACITY (FVC), ADJUSTED FOR AGE AND HEIGHT,’ IN MEN; 
BY SMOKING CATEGORIES. BERLIN, NEW HAMPSHIRE, 1967 AND 1973 


4S3 


Cigarette 

Smoking 

Category 

(cigarettss/ 

day) 

1973 

1967 

i 

Never 

i Smoked 

1 1967 1973 ' 

i 

i Ex-Smoker 

1967 1973 

! 1-24 

1967 1973 

25^ , 

1967 1973 

Total 

1967 1973 

Never smoked 

i 

(100)7 

3.78 

3.84 

(10) 

3.S9 

3.83 

(1) 

3.S9 

3.86 : 


(111) 

3.77 

3.84 

Ex-smoker 

^ - 

1 

j 

I 

(118) i 

3-77 ! 

3.86 1 

(6) 

4.16 

3.99 ] 

(4) 

3.37 

3.61 

(128) 

3.78 

3.86 

1-24 


i 

1 

' (58) 1 

3.78 ' 

3.78 1 

(74) I 

3.80 ' 

3.80 ! 

(21) 

3,62 

3.67 

(153) 

3,77 

3.77 

251- 


1 

' (18) 1 
: 3.48 

3.55 

(22) 

3.62 ! 

3.45 

(72) 

3.51 

3.52 

(112) 

3.53 

3.S1 

Total 


(100) 
i 3.7S 

3.84 

(204) 

, 3.74 

3.81 

(103) 

3.73 

3.74 

(97) 

I 3.53 

3-55 ! 

(504) 

3.72 

3-75 


• FVC (age-, heighi-adjusted) ’= observed FVC + 0.0382 (age — 53) -f- O.OA22 (170 — height), 
tNumbei' in parenthases indicates number" in that cell. 

S for men and women, by cigarette smoking cat- and those reported earlier are remarkably sim- 
egory in 1973. ilar. The resuits in the men are consistent with 

.\s reported previously (5), attack rates in- those reported by Sliarp and associates (10). 

creased with increasing cigarette smoking, and T be results of the simple tests of pulmonary 
remission rates lemled to decrease, Tiicse rates function are shown in tables 9 through 12. These 


TABLE 10 

FORCED expiratory VOLUME IN 1 SEC (FEVj), ADJUSTED FOR AGE AND HEIGHT, 
BY SMOKING CATEGORIES, BERLIN, NEW HAMPSHIRE, 1967 AND 1973 


IN MEN, 


Cigarette 

Smoking 

Category 

(cigarattes/ 

day) 

1967 

1973 

1 Never 

Smoked 

! 

1967 1973 

Ex-Smoker 

1967 1973 

1 

1967 

-24 

1973 

1967 

25 + 

1973 

Total 

, 1967 1973 

Never smoked 


(100)1' ' 

3-05 I 

3.11 ‘ 

(10) 

2.97 

1 

3.01 ' 

(1) 

3.12 

3.37 


(111) 

3.04 

3,10 

Ex-smoker 



(118) 

2.97 

3.01 

(6) 

3.13 

2.92 

(4) 

2.S4 

! 

2*36 

(128) 

2.97 

3.00 

1-24 

- 1 


* CTQ \ 

‘ 2.91 

2.93 

ffd.' 

2.87 

2.87 

121 ) 

2.73 

2.69 

(1 53) 
2.87 

2.87 

25+ 



; (18) 
2.64 

2.66 

; (22) 
2.53 

2.41 

(72) 

2.64 

2.60 

(112) 

2.62 

2-57 

Total 


: (100) 1 
3.05 

3.1 1 

(204) 

; 2.92 

2.95 

; (103) 
2.82 

1 

2.73 

(97) 
2.66 

2.63 

(S04) 

2.58 

2.89 



*FEVi {age-, height-adjujted) observed FEVi + 0.0385 (age — S3) + 0.0282 {170 — height), 
t Number in parentheses indicates number in that cell. 


Source: https://www.industrydocuments.ucsf.edu/docs/pmmxOOOO 
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values were standardized to a specified height 
and age, as noted in the tables. The regression 
equations used are given as footnotes to the 
tables and were based on the 1967 results. Data 
are given by the current cigarette smoking cate¬ 
gory in eacli year. Tlte heavily outJined values 
represent data for groups of subjects who stayed 
i[i the same current cigarette smoking habits at 
die two surveys. No consistent pattern emerged. 
Similar results were obtained for each of the 
tests of pulmonary function. Thus, it would 
appear that these tests do not show any effect 
that can be associated with air pollution. There 
w’as, however, a small, but consistent, effect of 
cigarette smoking. Again, comparisons must be 
made among those w{io did not change their 
smoking habits. The number of subjects who 
changed their smoking habits vyas relatively 
small, so that it was not possible to draw specific 
conclusions. Those who became ex-smokers 
tended to show some improvement. 

The question can be raised as to how relevant 
liie air pollution measurements from a Kraft 
mill community are to other communities or to 
the Federal Air Quality standard. In all honesty, 
we do not know the answer. 

Much of this uncertainty results frorn the 
standard not .specifying the chemical composi¬ 
tion of the particulates, but the implication is 
that the particulates are the result of burning 


fossil fuels. Also, the composition of the partic¬ 
ulates in otlier communities is not known. In 
the earlier studies, the air pollution was probab¬ 
ly more representative, because more SO^ was 
emitted and also because of emissions from the 
coal-burning power plane. IVe do not know the 
composition of the particulates in Berlin, N. H., 
but some preliminary analyses by electronic 
spectroscopy for chemical analysis (ESCA) (con¬ 
ducted by Prof. D. Hercules. Athens, Ga.) have 
shown considerable amounts of sulfate in the 
particulates- The exact type has not yet been 
identified. We are in the process of trying to 
identify the specific sulfate, because the type 
of sulfate, t.e., sulfuric acid or sodium sulfate, 
makes a great difference in the effect on health. 
Until we have characterized the particulates in 
a variety of communities, w'e shall not know 
hpw representative or relevant the data of Ber¬ 
lin are to otiier communities. 

Based on these observations, we concluded 
that either the changes in the levels of air pollu¬ 
tion in Berlin. N. H. from 1967 to 1973 are not 
associated with a beneficial effect on health, or 
our methods of tis.sessiiig an effect are not suffi- 
tieiuly sen.sitis'e at these levels, ff our methods 
are adequate, and to rhe extent that the pollu¬ 
tion ill Berlin, N. H. is representative of urban 
air podution, we conclude that die present fed- 
entl standards for SO^ and particulates are ade- 


TA8LE n 

FORCED VITAL CAPACITY (FVC), ADJUSTED FOR AGE AND HEIGHT/ IN WOMEN, 
8Y SMOKING CATEGORY, BERLIN, NEW HAMPSHIRE, 1967 AND 1973 


Cigaretta 

Smoking 

Caiegory 

(cigarsttss/ 

day) 

1973 

19S7 

Never 

Smoked 

1967 1973 

Ex-Smoker 

1967 1973 

1-24 

1967 1973 

25 + 

1967 1973 


Never smoked 


(349>t 

2.63 

2.73 

(5) 

2.37 

2.42 

(6) 

2.71 

2.36 


(360) 

2.63 

2-72 

Ex-smoker 



(46> 

2.62 




1-24 



1 (33? 

2,65 

1 2.75 : 

(126? 

2.60 

2.65 

(17) 1 

2.54 

2.54 

(176} 

2.60 

2.66 

25+ 




(18) 

2.4T 1 

2.31 

(35) 

2.46 

2.48 

(57) 

1 2.45 

2.45 

Total 

! 

i 

(349) 

2.63 

2.73 

(88) 

2,61 

2.71 

(162) 

2.59 

2.62 

(53) 

2.49 

2.50 

(652) 

2.S1 

2.68 


• FVC (ags-, haight-adjustad) = obsewad FVC i- O.2S0 (aga — 52) + 0.321 (157 — haight). 
TNumber in parentheses indicates number in that cell. 
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Source: https://www.industrydocuments.ucsf.edu/docs/pmmxOOOO 
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TABLE 12 

FORCED EXPIRATORY VOLUME IM 1 SEC (FEVi) ADJUSTED FOR AGE AND HEIGHT,' 
iW WOMEN, BY SMOKING CATEGORY. BERLIN, NEW HAMPSHIRE, t967 AND 1973 


Cigarette 

Smoking 

Category 

(cigarettes/ 

day) 


Nev6r 

Smoked 



Ex-Smeskar 

1967 

1973 


(S) 

2.04 

2.04 


(4S} 

2.23 

2.23 


(33) 

2.16 

2.25 





(1) 

1.93 

2.17 


(17) 

2.03 

1.99 


(35) 

1.94 

1.93 


’FEVj (age-, heighi adjusted) = observed FEVi t-0.0264 (age — 52) + 0,0233 (1 57 — height). 
TNumber in parentheses indicates number in that cell. 


qunie to protect tlie public with some margin 
of .safety. 

Arknov:h'<Xgmi:nt 

T he help aiwl cooperation of Mr. Robert Delislc, 
Health (MFicer for the City of Berlin, ate gratefully 
atkriowU'dged. Nfr. Forrest H. Bum ford. Director, 
.Air Pollution Control .Agency of New Hampshire 
made the results of the acroinctric studies available 
to us. Mr. Lawrence Dwyer, Superintendent of 
St'hool.s, made facilities in the Junior High School 
available for interviews. The sample of the popula¬ 
tion from Berlin was most cooperative. Other mem¬ 
bers of the survey team were Ms. Mildred Allen, Ms. 
Patience Keiris, Ms. Betty .-Ann Sengstaken, and Mr. 
Douglas Harper. 
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